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(54) Title: DEVICE AND METHOD FOR IMPLANTING AN INTRALAMELLAR RING IN THE CORRECTION OF AMETROPIAS 

(57) Abstract 

A device that permits implantation of an intra- 
corneal ring for the cor rec t ion of ametropias very easily 
and without causing alterations in the cornea is disclosed 
thai comprises two semicircular complementary strip-like 
cutting members (6, 7), support means (5) for maintain- 
ing the rotting member in fixed relationship and a hand 
held operating member (3) associated with the support 
means and having a peripheral circular finger engaging 
surface (4). In use, two small incisions are first made in 
the cornea of the eye of a patient and the surgeon men, 
holding the open ting member (3) between his fingers, 
presses the cutting members (6, 7) against the comet with 
leading ends of the cutting members inserted into the in- 
cisions, and then rotates the device through 180*. This 
creates a 360" tunnel m the cor nea . The device is then 
reverse rotated and removed, alter which an mtralamellar 
split ring (16) of silicon or the like is introduced into the 
tunnel using forceps. The ends of the ring are rounded 
to facilitate insertion and apertures (17) to facilitate ma- 
nipulation during the operation. 
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Title: "DEVICE AND METHOD FOR IMPLANTING AN INTRALANELLAR RING 
IN THE CORRECTION OP AMETROPIAS" 

FIELD OF THE INVENTION AND PRIOR ART 

The present invention refers to a tunnel forming de- 
5 vice and method for permitting the implantation of an 
intrlamellar ring in the cornea for the correction of 
ametropias. 

The conception of an intracorneal ring has been de- 
veloped by various authors. Published papers indicate, as one 

10 of the main difficulties, an easy and reliable technique for 
implanting the ring. 

The techniques known so far are the "pocket 
discision" and the "lamellar keratectomy" by means of 
microkeratome. Both techniques, however, have a serious draw- 

15 back, namely the interface formed at the level of the optical 
zone, which is detrimental to the transparency and the final 
visual result. Besides, the microkeratome is an expensive ap- 
paratus and requires a high degree of training, thus discour- 
aging most surgeons from using it, especially bearing in mind 

20 the cost-benefit relationship. 
SUMMARY OF THE INVENTION 

The device of the present patent application over- 
comes this problems, enabling the intracorneal ring to be im- 
planted very easily, besides not causing any corneal 

25 alteration. This result is achieved by forming a "tunnel" in 
the cornea, for implanting the ring, using a symmetrically 
balanced cutting arrangement. 

According to the present invention a device for per- 
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mi t ting the implantation of an intralamellar ring in the 
cornea for the correction of ametropias , comprises: 

- first and second complementary substantially semi- 
circular strip-like cutting members, each of the cutting mem- 

5 bers having a free leading end and a supported trailing end to 
define a circular annular configuration with the leading end 
of the first cutting member adjacent but spaced from the 
trailing end of the second cutting member and the leading end 
of the second cutting member adjacent but spaced from the 
10 trailing end of the first cutting member; 

- rigid cutting member support means supporting the 
trailing ends of the cutting members at diametrically opposite 
points with respect to the circular configuration; and 

- manual operating means associated with the support 
15 means and having a periferal circular finger engaging surface 

of a diameter greater than that of the circular configuration 
defined by the cutting members. 

The use of a device of this nature in which the tun- 
nel forming cutting members are semicircular results in bal- 

20 anced resistance to rotation which permits the elimination of 
more complicted positioning equipment as is known in the prior 
art. In one embodiment of this invention, the device defined 
above also includes a separate base member having an annular 
peripheral portion supporting a radially inner guide portion 

25 defining an inner diameter substantially equal to the outer 
diameter of the circular configuration defined by the cutting 
members. Placement of the base member against the cornea per- 
mits it to be used to guide the cutter members during the tun- 
nel forming operation. 

30 In spite of the above, however, the device of the 

invention has proved to be so simple to use that the base mem- 
ber has been found to be unnecessary. In the preferred embod- 
iment of the invention, therefore, the rigid support means 
comprise a rigid outer ring and first and second L-shaped sup- 

35 port elements, each said element having an axially directed 
leg having its free end fixed to the trailing edge of a re- 
spective cutting member and a radially directed leg having its 
free end fixed to the rigid ring. Preferably, the manual oper- 
ating means comprises a tubular part arranged to be coaxial 
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with the rigid outer ring, the ring being mountable over one 
end of the tubular part. 

The device can be manufactured from any rigid, me- 
tallic or non-metallic material* Titanium is the preferred ma- 
5 terial. 

In accordance with another aspect of the invention, 
a method of implanting an interlamellar ring in the cornea for 
the correction of ametropias, comprises the steps of : 

a) effecting a pair of small radially oriented 
10 incisions in the cornea at two diametrically opposite lo- 
cations with respect to the axis of the iris; 

b) providing a tunnel forming device having two com- 
plementary substantially semicircular cutting members in rigid 
fixed relation with respect to each other, each having a lead- 

15 ing end and a trailing end, the leading end of each cutting 
bember being circumf erentially spaced from, but adjacent to 
the trailing end of the other cutting member; 

c) placing the device over the cornea with the lead- 
ing end of each of the cutting memebers in a respective one of 

20 the incisions; 

d) pressuring the device against the cornea and 
twisting it through 180° in a first direction so that the 
leading ends form respective semicircular tunnels in* the 
cornea; 

25 e) twiBting the device through 180° in a second op- 

posite direction and then removing it, whereby the cornea is 
formed with a circular tunnel haying two diametrically oppo- 
site entrances through the pair of incisions; 

f ) introducing a leading end of an interlamellar 

30 ring through one of the incisions and forcing it through the 
tunnel until it completely fills the tunnel throughout its 
full extension of 360°. 

The interlamellar ring comprises a still further as- 
pect of the invention and is in the form of an extension of a 

35 transparent substantially rigid material with a substantially 
triangular cross section, curved to form a split ring having 
ends closely adjacent to each other without overlap, at least 
one of said ends being rounded and provided with a transverse 
through orifice. 
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BRIEF DESCRIPRION OF THE DRAWINGS 

The present invention will be better understood from 
the following description given merely by way of example, 
reference being made to the accompanying drawings in which: 



device according to a first embodiment of the invention; 

Figure 2 illustrates the formation of a small 
radially directed incision in the cornea; 

Figure 3 is a top view of the cornea with a pair of 
10 small radially oriented incisions in diametrically opposite 
locations with respect to the axis of the iris, prior to a 
tunnel forming operation; 

Figure 4 shows the device of Figure 1 being applied 
to the cornea to form a tunnel of 360*; 
15 Figure 5 shows the introduction of an intralamellar 

'ring into a tunnel formed in the cornea by the device illus- 
trated in Figure 1; and 

Figure 6 is a perspective view of a second and pres- 
ently preferred embodiment of a tunnel forming device accord- 
20 ing to the present invention. 

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS 

Figure 1 is a perspective showing of a first embod- 
iment of a tunnel forming device for permitting the implanta- 
tion of an intralamellar ring in the cornea for the correction 
25 of ametropias. The device illustrated comprises an upper oper- 
ating part 1 and a lower base or guide part 2. 

The operating part 1 comprises a rigid hand held 
ring 3 with a knurled circular outer surface region 4 for ma- 
nipulation by the fingers of the surgeon. Internally, the ring 
30 is provided with a pair of supports 5 for a pair of tunnel 
forming cutting members 6 and 7, the supports 5 being joined 
to the ring 3 at diametrically opposite points. The cutting 
members 6 and 7 are strip-like blade members of semicircular 
shape, each having a trailing end attached to one of the sup- 
35 ports 5 and a free leading end 8. The leading ends are sharp- 
ened in their thickness and rounded in their width. It will be 
observed that each leading end 8 is circumf erenially closely 
spaced from the trailing end of the other of the cutting mem- 
bers, without any overlap. Consequently, the cutting members 6 



5 



Figure 1 is a perspective view of a tunnel forming 
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and 7 define a circular annular configuration. 

It will also be note that each support 5 comprise a 
first radial strut 9 having fixed thereto an arcuate part 9 4 
substantially in the plane of the ring 3 and, integral with 
5 the latter an axially directed part 10 to which is that is 
connected the trailing edge of the respective cutting member 6 
or 7. It is to be noted that parts 10 are parallel to and not 
coincident with the axis of ring 3. As a consequence, the 
annular tunnel formimg combination comprising the cutting mem- 

10 bers 6 and 7 lies in a plane parallel to that of ring 3 but, 
in Figure 1, projected a small distance below the ring. 

The lower base part 2 comprises a second ring 11 
having an outer annular projection 12 to facilitate handling 
using forceps or the like. Its axially lower (in Figure 1) end 

15 is formed with a series of small axially directed teeth 13 so 
"that, on being pressed downwardly, it will grip against the 
cornea without risk of rotation. Internally ring 11 supports a 
ring shaped guide portion 14 having an inner surface with a 
diameter substantially equal to that of the outer diameter of 

20 the annular configuration defined by cutting members 6 and 7. 

Figures 2 and 3 illustrate how a pair of small 
radially oriented incisions 15 may be made in the cornea, at 
diametrically opposite locations with respect to the axis of 
the iris, using the leading ends of cutting member 6 or 7. 

25 It will be readily understood from Figure 4 in con- 

junction with the description given with respect to Figure 1, 
that when base part 2 is pressed against the cornea, the oper- 
ating part 1 can be fitted over base part 2 with the cutting 
members guided in guide pottion 14. The surgeon will then 

30 place the sharpened leading ends 8 of the cutting members in 
the respective incisions 15, apply a firm pressure to the op- 
erating part 1 and then rotate it slowly through 1B0° whereby 
the cutting members cut respective 180° tunnels in the cornea. 
On completion of this movement, the rotation (180°) is re- 

35 versed and the device removed. At this time there is a com- 
plete (360°) circular tunnel in the cornea with two 
diametrically opposite entrances (the incisions 15). The sur- 
geon then selects in a pair of forceps a suitable 
intralamellar ring 16 such as that illustrated in Figure 6 and 
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inserts it into one of the incisions 15. He then forces it 
through the tunnel until it virtually completes the 360°. If 
it proves difficult by pushing with the forceps for the front 
end of intralamellar ring 16 to reach the end of the tunnel, 
5 it may be reached from the other end, the forceps engaging in 
the transverse orifice 17 so that the ring may then be pulled 
to the desired position. 

It should be noted that the intralamellar ring 16 is 
of a triangular cross section, that the ends are rounded to 

10 assist entry through the incision 15 and that each end is pro- 
vided with a transverse orifice 17. Ring 17 may be made of any 
suitable, preferably transparent material that should be suf- 
ficiently rigid to be inserted in the tunnel formed by the de- 
vice of this invention. Preferably it comprises acrylic or 

15 silicon but it may also be made of other inert materials. 

Figure 6 shows a second , but presently preferred 
embodiment of the present invention in the form of a tunnel 
forming device in which there is no lower base part 2 as is 
illustrated in Figure 1 with respect to the first embodiment. 

20 It has been found that by increasing the axial dimension of 
the operating part so as to facilitate handling by the sur- 
geon, the base or guide part is no longer necessary and in 
fact its absence facilitates the operation as there is one 
less part to be positioned correctly and removed at the end. 

25 In the case of the Figure 6 embodiment the cutting members 106 
and 107 are identical to members 6 and 7 in the first embod- 
iment and they will therefore not be further described. 

The operating device 101 of Figure 6 comprises a tu- 
bular hand held member 103 having a knurled circular outer 

30 surface portion 104 for manipulation by the fingers of he sur- 
geon. It is to be observed that the surface part 104 is at the 
top end of the tubular member 103 which extends further down 
to a lower end where there are diametrically opposite slots 
11B. In practise, tubular member has a length of about 2 cm 

35 and a diameter of about 2 cm in the region of the knurled sur- 
face portion 104 which has an axial extension of about 1 cm. 
The end of member 103 opposite that of the knurled surface is 
of a reduced diameter of about 1.1 cm. 

The device 101 of Figure 6 also comprises a rigid 
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cutter part 119 in the form of a rigid outer ring 120 having 
an inner diameter substantially the same as the outer diameter 
of the lower end of tubular memeber 103 on which the ring is 
to be received by means of an interference fit. Ring 119 is 
5 also provided with a pair of L-shaped support 105. Each first 
leg 109 is radially inwardly directed, the two legs 109 lying 
along a diameter of ring 120. The second leg 110 of each sup- 
port 115 is axially directed and supports at its lower end the 
trailing end. of its respective cutting member 106 or 107. 
10 When ring 120 is fitted over the lower end of tubu- 

lar member , the outer ends of legs 109 are accommodated by the 
slots 118 in the lower end of the tubular member. This rela- 
tive rotation between the tubular member and the cutter part 
119. 

15 *n use, device 101 is of great simplicity although 

It creates a tunnel in the cornea in a manner identical to 
that of the Figure 1 embodiment. Having first made the two 
incisions 15 in the cornea, the cutter part 119 is fitted over 
the tubular member 103 and the surgeon holds the latter be- 
20 tween his fingers, introduces the leading ends of cutter mem- 
bers 106 and 107 in the incisions 15 and pressing the device 
against the cornea rotates the device, exactly as in the first 
embodiment but without the presence of the base part 2. 

The cutting members of the two embodiments have di- 
25 mensions suitably within the following ranges: 
Outer diameter: 3.00 to 12.00 mm 
Dnner diameter: 2.00 to 11., 00 mm 
Width of the strip: 0.50 to 2.00 mm 
Thickness: 0.10 to 0.30 mm 
30 The hand held member and the cutter part may be made 

of metallic or non-metallic material. Silver and gold may be 
used, but the cutting members in particular should be of a 
relative hardness and titanium is preferred, material. It is 
to be noted that in both embodiments, the use two symmet- 
35 rically arranged cutting members makes it extremely easy to 
produce a circular tunnel in the cornea since the resistance 
to rotation of the cutter is perfectly balanced. 
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1. A device for permitting the implantation of an 
intralamellar ring in the cornea for the correction of 
ametropias, comprising: 

5 - first and second complementary substantially semi- 

circular strip-like cutting members ( 6,7; 106, 107 ) , each of 
said cutting members having a free leading end (6) and a sup- 
ported trailing end to define a circular annular configuration 
with said leading end of said first cutting member (6;106) ad- 
10 jacent but spaced from said trailing end of said second cut- 
ting member (7; 107) and said leading end of said second 
cutting member (7; 107) adjacent but spaced from said trailing 
end of said first cutting member (6;106); 

- rigid cutting member support means (5; 105) sup- 
15 porting said trailing ends of said first and second cutting 

members (6, 7; 106, 107) at diametrically opposite points with 
respect to said circular configuration; and 

- manual operating means (3;103) associated with 
said support means and having a periferal circular finger en- 

20 gaging surface (4; 104) having a diameter greater than that of 
said circular configuration defined by said cutting members 
(6,7;106,107). 

2. A device according to claim 1, in which said man- 
ual operating means comprises an annular part (3;103) arranged 

25 to be coaxial with said circular configuration, and said sup- 
port means comprise first and second supports (5,105) respec- 
tively connecting said trailing ends of said cutting members 
(6, 7; 106, 107) to diametrically opposite regions of said 
annular part. 

30 3. A device according to claim 2, in which each of 

said first and second supports (5;105) comprises a first por- 
tion (10; 110) substantially parallel to the axis of said 
annular part and a second portion (9; 109) substantially paral- 
lel to the plane defined by said cutting members. 

35 4. A device according to claim 3, futher comprising 

a base member (2) having an annular peripheral portion (11) 
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supporting a radially inner guide portion (14) having an inner 
diameter substantially equal to the outer diameter of said 
circular configuration. 

5. A device according to claim 5, further comprising 
5 small teeth (13) distributed around an axial end edge of said 

annular peripheral portion (11) for preventing rotation of 
said base member (2) when pressed against the cornea of a pa- 
tient. 

6. A device according to claim 1 in which said rigid 
10 support means comprise a rigid outer ring (120) and first and 

second L-shaped support elements (105), each said element hav- 
ing an axially directed leg (110) having its free end fixed to 
said trailing edge of a respective said cutting member 
(106,107) and a radially directed leg (109) having its free 
15 end fixed to said rigid ring (120). 

7. A device according to claim 6, in which said man- 
ual operating means comprises a tubular part (103) arranged to 
be coaxial with said rigid outer ring (119), and further in- 
cluding mounting means (103,118) for mounting said ring (119) 

20 on said tubular part (103). 

8. Device according to claim 7, in which said mount- 
ing means include a pair of diametrically opposite radial 
slots (119) in an end of said tubular part (103), said end 
having an outer diameter substantially the same as the inner 

25 diameter of said rigid outer ring (120), said radial slots 
(118) being dimensioned to accomodate said radially directed 
legs (109) of said L-shaped support elements (105) when said 
ring is fitted over said end of said tubular part, 

9. Method of implanting an inter lamellar ring in the 
30 cornea for the correction of ametropias, comprising the steps 

of : 

a) effecting a pair of small radially oriented 
incisions in the cornea at two diametrically opposite lo- 
cations with respect to the axis of the iris; 
35 *>) providing a tunnel forming device having two com- 

plementary substantially semicircular cutting members in rigid 
fixed relation with respect to each other, each having a lead- 
ing end and a trailing end, the leading end of each of said 
cutting jnembers being circumferentialiy spaced from, but adja- 
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cent to the trailing end of the other of said cutting members; 

c) placing said device over the cornea with the 
leading end of each of the cutting memebers in a respective 
one of said incisions; 
5 d) pressuring said device against the cornea and 

twisting it through 180* in a first direction so that said 
leading ends cut respective semicircular tunnels in the 
cornea; 

e) twisting said device through 180' in a second op- 
10 posite direction and then removing said device, whereby said 

cornea is formed with a circular tunnel having two 
diametrically opposite entrances through said pair of 
incisions; 

f ) introducing a leading end of an interlamellar 
15 ring through one of said incisions and forcing it through said 

'tunnel until said ring completely fills said tunnel throughout 
its full extension of 360°. 

10. Interlamellar ring comprising an extension of a 
transparent substantially rigid material with a substantially 
20 triangular cross section, curved to form a split ring (16) 
having ends closely adjacent to each other, at least one of 
said ends being rounded and provided with a transverse through 
orifice (17). 
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